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I Progress» During Reporting Period 

Andre« Sant (graduate student employed on Contract from KVX7» has started a 

hibliograph> i>n surface di\d volume enhanced hack scattering- the current versuHi is 

appended   Minor upgrades to the scatterometer have heen made ic g punrha.se of half 

A.ne plate lor 10.6 jam and a quanerwa^e piate fdf 6 ;; nmt and ihc dptfm Mr 

extending the wavelength coverage to the 1 4 uam range are being evaluated in detail 

Some two-dimensional surface* irandtwi gratings i have heen made and XT currenth 

heing measured 

Some preliminary measurements of the Stokes parameters as a function of scattering 

angle have heen made for surface M3 at normal incidence and X = 633 nm (used hy 

ODonnell and Mendez1. Fig 9). Figure 1 shows these results, for s polarisation 

incident. The physical interpretation of the four Stokes parameters is 

So : total intensity, IUH 

Si :   intensity of horizontal/vertical linear component 

Sj :   intensity of 45°/135° linear component 

S; : 'intensity ot RH/I.H circularly polarised component 

The intensity of the polarised component is Ipoi =   \S|- + S;>- + S;-    and therefore 

that of the unpolansed component is Iunpoi • lux - Ipoi    In Fig 1. S^ and S; are smail: 

we have not yet evaluated whether these values are 'real" or whether they ore a residual 

error of the mexsurement technique. If Sg and S3 ore indeed negligible, then this means 

that the scattered light consists of a linearly polarised component (Si) along the same 

direction as the incident linear polarisation, plus an unpolansed component equal to 

(So - Sj) in this case. Figure 2 plots these two quantities using data measured earlkr in 

the co- and cross-polarised directions (Iss and Isp): assuming that S;> and S3 are -0. it 

follows that Ipoi * Iss - Kp und Iunpo| • -Isp   Sote that the enhanced hackscatwr 

peak is almost entirely unpolarised. 

During calibration of the scatterometer we measured a freshly prepared Magnesium        »ton For 

Oxide surface, which is frequently claimed to be a good approximation to a Lambertian T 
JKA

*
X fir 

scatterer2. As the results in Fig 3 show, it exhibits the enhanced backscatter peakl The >< D    d 

energy in this peak is small and the scattering is quite Lambertian for incident angles -• 

<30°. 
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Research  Plans 

Ounng the next MX months *c ru>pc to ^haxactensc dful measure a number of two 

dimensional surtaxes < random gratings* tor awn pan son *uh the numerical calculation* 

i>l Nieto\cspennas and Soto Crespo'      \ * 

parameters from threedimensional surfaces *iii he earned out   We shall itao extend 

the *a\ciength range t>t the scaneromctcr 

3 \dminislralive   Ulions 

Dr A T Inhcrg has been appointed a Research Assistant tor the [<nod 1/1 it 

Other 

J C Daint> is Chairman oi the Topical \rea on   Imaging. Propagation and Scattering 

through Random Media . at the ECOOSA Conference, Birmingham, I K, .2-25th 

March. I^SS and this Area includes a Session on   Enhanced Backscattenni; 
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